WO 99/47558 



-74- 



PCTAJS99/06187 




10 



15 



20 



25 



30 



What is claimed is : 

J 1 . An isolated nu&leic acid molecule selected from the group consisting of: a 
nucleic acid molecule having ainucleic acid sequence that is at least about 80 percent 
identical to a nucleic acid sequence selected from the group consisting of SEQ ID NO: 1, 
SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:8, SEQ ID 
NO:9, SEQ ID NO: 10, SEQIDlNO:ll, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID 
NO: 15, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 19, SEQIDNO:20, SEQ ID 
NO:25, SEQIDNO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID 
NO:32, SEQ ID NO:33, SEQ ID NO:35, or a fragment thereof having at least about 12 
nucleotides; a nucleic acid molecufe consisting of a nucleic acid sequence selected from 
the group consisting of SEQ ID N(Ji:36, SEQ ID NO:38, SEQ ID NO:39, and SEQ ID 
NO:40; and a nucleic acid moleculelhaving a nucleic acid sequence that is at least about 
90 percent identical to a nucleic acici sequence selected from the group consisting of 
SEQ ED NO:41, SEQ ID NO:43, SEO ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ 
ID NO:48, SEQ ID NO:49, SEQ ID >\O:50, or a fragment thereof having at least about 
12 nucleotides. 

2. An isolated nucleic acidlmolecule selected from the group consisting of: 
(a) a nucleic acid molecule having a nucleic acid sequence encoding a B7 protein 
selected from the group consisting of a protein having an amino acid sequence that is at 
least about 80 percent identical to the amino acid sequence SEQ ID NO:2, a protein 
comprising an epitope of said protein having an amino acid sequence that is at least 
about 80 percent identical to the amino acm sequence SEQ ID NO:2, a protein having an 
amino acid sequence that is at least about 60 percent identical to the amino acid 
sequence SEQ ID NO:7, a protein comprising an epitope of said protein having an amino 
acid sequence that is at least about 60 percent identical to the amino acid sequence SEQ 
ID NO: 7, a protein having an amino acid sequence that is at least about 80 percent 
identical to the amino acid sequence SEQ ID NO: 12, a protein comprising an epitope of 
said protein having an amino acid sequence that is at least about 80 percent identical to 
the amino acid sequence SEQ ID NO: 12, a protein having an amino acid sequence that is 
at least about 60 percent identical to the amino acid sequence SEQ ID NO: 17, a protein 
comprising an epitope of said protein having an amino acid sequence that is at least 
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about 60 percent identical to the amino acid sequence SEQ ID NO: 17, a protein having 
an amino acid sequencelthat is at least about 60 percent identical to the amino acid 
sequence SEQ ID NO:26, a protein comprising an epitope of said protein having an 
amino acid sequence that! is at least about 60 percent identical to the amino acid 
5 sequence SEQ ID NO:26,\a protein having an amino acid sequence that is at least about 
80 percent identical to thelamino acid sequence SEQ ID NO:34, a protein comprising an 
epitope of said protein having an amino acid sequence that is at least about 80 percent 
identical to the amino acid Sequence SEQ ID NO:34, and a protein having amino acid 
sequence SEQ ID NO:37; 1 
10 (b) a nucleic acid molecule comprising a complement of any of said nucleic acid 

sequences set forth in (a); 1 

(c) a nucleic acid molecule having a nucleic acid sequence encoding a CTLA4 
protein selected from the group consisting of: a protein having an amino acid sequence 
that is at least about 90 perceht identical to an amino acid sequence selected from the 

1 5 group consisting of SEQ ID NO:42 and SEQ ID NO:47; and a protein comprising an 
epitope of said protein havinglan amino acid sequence that is at least about 90 percent 
identical to an amino acid sequence selected from the group consisting of SEQ ID 
NO:42 and SEQ ID NO:47; and 

(d) a nucleic acid molecule comprising a complement of any of said nucleic acid 
20 sequences set forth in (c); whei ein said B7 protein elicits an immune response against a 

naturally-occurring B7 protein, and wherein said CTLA4 protein elicits an immune 
response against a naturally-oe Burring 6 T LA4 protein. 

3. An isolated nucleic acid molecule selected from the group consisting of a 
nucleic acid molecule that encodes a naturally-occurring soluble mammalian B7 protein 

25 and a nucleic acid molecule comprising a complement of said nucleic acid molecule that 

encodes said protein. 

4. An isolated protein selected from the group consisting of: 

(a) an isolated protein comprising a B7 protein selected from the group 
consisting of a protein haymga*} amino acid sequence that is at least about 80 percent 
30 identical to the amino acil^seWknce SEQ ID NO:2, a protein comprising an epitope of 
said protein having an amino abid sequence that is at least about 80 percent identical to 
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the amino acid sequence SEQ ID NO:2, a protein having an amino acid sequence that is 
at least about 60 percent identical to tne amino acid sequence SEQ ID NO: 7, a protein 
comprising an epitope of said protein having an amino acid sequence that is at least 
about 60 percent identical to the ammo acid sequence SEQ ID NO:7, a protein having an 
5 amino acid sequence that is at least/about 80 percent identical to the amino acid 
sequence SEQ ID NO: 12, a protein comprising an epitope of said protein having an 
amino acid sequence that is at least about 80 percent identical to the amino acid 
sequence SEQ ID NO: 12, a protdn having an amino acid sequence that is at least about 
60 percent identical to the amino acid sequence SEQ ID NO: 17, a protein comprising an 
10 epitope of said protein having an amino acid sequence that is at least about 60 percent 
identical to the amino acid sequence SEQ ID NO: 17, a protein having an amino acid 
sequence that is at IgasraboutfeO perbent identical to the amino acid sequence SEQ ED 
NO:26, a protejn comprising jan epitope of said protein having an amino acid sequence 
that is at leagt about 60 percent identical to the amino acid sequence SEQ ID NO:26, a 
1 5 protein having an amino acip sequencetthat is at least about 80 percent identical to the 
amino aQid sequence "Stxj inu:34/, a protein comprising an epitope of said protein 
having aii amino acid sequfence that/is at least about 80 percent identical to the amino 
acid sequence SEQ ID N©:34, and a protein consisting of amino acid sequence SEQ ED 
NO:37, wherein^d B7/protein elicits an immune response against a naturally-occurring 
20 B7 protein; and 

(b) an isolatectfprotein comprising a CTLA4 protein selected from the group 
consisting of: a protein having an amino acid sequence that is at least about 90 percent 
identical to an amino acid sequence selected from the group consisting of SEQ ID 
NO:42 and SEQ HjNO:47; and a protein comprising an epitope of said protein having 
25 an amino acid seq/ience that is at least about 90 percent identical to an amino acid 
sequence selected from the group consisting of SEQ ED NO:42 and SEQ ID NO:47; 
wherein said CTLA4 protein elicits an immune response against a naturally-occurring 
CTLA4 pro 

5. An isolated natun^^occumng soluble mammalian B7 protein. 
30 \ 6. A therapeutic composition that, when administered to an animal, 

'regulates T cell mediated immune responses in said animal, said therapeutic composition 
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comprising a therapeutic compound selected from the group consisting of: an isolated 
protem comprising a B7 protein, wherein said B7 protein is selected from the group 
consisting of a protein having an amino acid sequence that is at least about 80 percent 
identical tb the amino acid sequence SEQ ID NO:2, a protein comprising an epitope of 
5 said protein having an amino acid sequence that is at least about 80 percent identical to 
the amino acid sequence SEQ ID NO:2, a protein having an amino acid sequence that is 
at least about 60 pfexcent identical to the amino acid sequence SEQ ID NO: 7, a protein 
comprising an epitopk of said protein having an amino acid sequence that is at least 
about 60 percent identical to the amino acid sequence SEQ ID NO: 7, a protein having an 
10 amino acid sequence that is\at least about 80 percent identical to the amino acid 

sequence SEQ ID NO: 12, a protein comprising an epitope of said protein having an 
amino acid sequence that is at least about 80 percent identical to the amino acid 
sequence SEQ ID NO: 12, a protein ihaving an amino acid sequence that is at least about 
60 percent identical to the amino acid sequence SEQ ID NO: 17, a protein comprising an 
1 5 epitope of said protein having an amino acid sequence that is at least about 60 percent 
identical to the amino acid sequence SEQ 03 NO: 17, a protein having an amino acid 
sequence that is at least about 60 percent identical to the amino acid sequence SEQ ID 
NO:26, a protein comprising an epitope of said ptotein having an amino acid sequence 
that is at least about 60 percent identical to the amino acid sequence SEQ ED NO:26, a 
20 protein having an amino acid sequence that is at leasrabout 80 percent identical to the 
amino acid sequence SEQ ID NO:34, a protein comprising an epitope of said protein 
having an amino acid sequence that is at least about 80 percent identical to the amino 
acid sequence SEQ ED NO:34, a protein having amino acid sequence SEQ ED NO:37, an 
isolated naturally-occurring soluble B7 protein; a mimetope of a^y of said B7 proteins; a 
25 multimeric form of any of said B7 proteins; an isolated protein conWising a CTLA4 
protein selected from the group consisting of: a protein having an ammo acid sequence 
that is at least about 90 percent identical to an amino acid sequence selected from the 
group consisting of SEQ ID NO:42 and SEQ ID NO:47; and a protein composing an 
epitope of said protein having an amino acid sequence that is at least about 90 percent 
30 identical to an amino acid sequence selected from the group consisting of SEQ EA 
NO:42 and SEQ ID NO:47; a mimetope of any of said CTLA4 proteins; a multimeriK 
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form of any of said CTLA4 proteins; an isolated nucleic acid molecule selected from the 
group consisting of: a nucleic acid molecule having a nucleic acid sequence that is at 
least abouh80 percent identical to a nucleic acid sequence selected from the group 
consisting ofs^Q ID NO: 1, SEQ ED NO:3, SEQ ID NO:4, SEQIDNO:5, SEQ ID 
5 NO:6, SEQroN€^8, SEQIDNO:9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID 
NO:13, SEQ ID NOMA SEQEDNO:15, SEQIDNO:16, SEQIDNO:18, SEQ ID 
NO: 19, SEQ ID NO:20\SEQ ID NO:25, SEQIDNO:27, SEQEDNO:28, SEQ ID 
NO:29, SEQ ID NO:30, SE*§ ID NO:32, SEQ ID NO:33, and SEQ ID NO:35; a nucleic 
acid molecule consisting of a nudeic acid sequence selected from the group consisting 

10 of SEQ ID NO:36, SEQ ID NO:38>SEQ ID NO:39, and SEQ ID NO:40; and a nucleic 
acid molecule having a nucleic acid sequence that is at least about 90 percent identical to 
a nucleic acid sequence selected from the group consisting of SEQ ID NO:41, SEQ ID 
NO:43, SEQ ID NO:44, SEQ ID NO:45, SECUD NO:46, SEQ ED NO:48, SEQ ID 
NO:49, and SEQ ED NO:50; an isolated antibodyOhat selectively binds to any of said B7 

15 proteins; an inhibitor of B7 protein activity identified by its ability to inhibit the activity 
of any of said B7 proteins; an isolated antibody that selectively binds to any of said 
CTLA4 proteins; and an inhibitor of CTLA4 protein activity identified by its ability to 
inhibit the activity of any of said CTLA4 proteins. \ 

7. A method to regulate tT cell mediated immune responses in an animal 

20 comprising administering to the animal a therapeutic composition comprising a 
therapeutic compound selected from the group consisting of: an isolated protein 
comprising a B7 protein, wherein saidlB7 protein is selected from the group consisting 
of a protein having an amino acid sequence that is at least about 80 percent identical to 
the amino acid sequence SEQ ID NO:2, a protein comprising an epitope of said protein 

25 having an amino acid sequence that i^at leas^about 80 percent identical to the amino 
acid sequence SEQ ID NO:2, a prcrtein having wi amino acid sequence that is at least 
about 60 percent identical to the ansnno aciWsequence SEQ ID NO:7, a protein 
comprising an epitope of said protein having an^amino acid sequence that is at least 
about 60 percent identical to the amino acid sequence SEQ ED NO:7, a protein having an 

30 amino acid sequence that is at least about 80 percent identical to the amino acid 

sequence SEQ ID NO: 12, a protein comprising an epitope of said protein having an 
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amino acid sequence that is at least about 80 percent identical to the amino acid 
sequence SEQ ID NO: 12, a protein having an amino acid sequence that is at least about 
60 percent identical to the amino acid sequence SEQ ID NO: 17, a protein comprising an 
epitope of said protein having an amino acid sequence that is at least about 60 percent 
5 identical to the amino acid sequence SEQ ID NO: 17, a protein having an amino acid 
sequence that is at least about 60 percent identical to the amino acid sequence SEQ ID 
NO:26, a protein comprising an epitobe of said protein having an amino acid sequence 
that is at least about 60 percent identical to the amino acid sequence SEQ ID NO:26, a 
protein having an amino acid sequence that is at least about 80 percent identical to the 

10 amino acid sequence SEQ ID NO:34, atprotein comprising an epitope of said protein 
having an amino acid sequence that is at least about 80 percent identical to the amino 
acid sequence SEQ ID NO:34, a protein lhaving amino acid sequence SEQ ID NO:37, an 
isolated naturally-occurring soluble B7 protein; a mimetope of any of said B7 proteins; a 
multimeric form of any of said B7 protgiik^nisolated protein comprising a CTLA4 

15 protein selected from the group consisting! of: a protein having an amino acid sequence 
that is at least about 90 percent/identical td an aminjb acid sequence selected from the 
group consisting of SEQ ID NO:42 and SEX) ID N©t47i and a protein comprising an 
epitope of said protein having an amino acid sequence that is at least about 90 percent 
identical to an amino acid sequence selectedlfrojn theWoup consisting of SEQ ID 

20 NO:42 and SEQ ID NO:47; a rrhqieto^ of said\CTLA4 proteins; a multimeric 
form of any of said CTLA4 proteins; an isolated nucleic acid molecule selected from the 
group consisting of: a nucleic acid molecule having a nucleic acid sequence that is at 
least about 80 percent identical to a nucleic acid sequence selected from the group 
consisting of SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID 

25 NO:6, SEQIDNO:8, SEQIDNO:9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID 

NO:13, SEQIDNO:14, SEQIDNO:15, SEQlpNO:16, SEQIDNO:18, SEQ ID 
NO:19, SEQIDNO:20, SEQIDNO:25, SEQ ID NO:27, SEQ ID NO:28, SEQ ID 
NO:29, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:33, and SEQ ID NO:35; a nucleic 
acid molecule consisting of a nucleic acid sequence selected from the group consisting 

30 of SEQ ID NO:36, SEQ ID NO:38, SEQ ID NO:39iand SEQ ID NO:40; and a nucleic 
acid molecule having a nucleic acid sequence that islat least about 90 percent identical to 
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a nucleic acid sequence selected from the group consisting of SEQ ID NO:41, SEQ ID 
NO:43, SEQ ID NO: A SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:48, SEQ ID 
NO:49, and SEQ ID hJO^Q; an isolated antibody that selectively binds to any of said B7 



proteins; an inhibitor of 
of any of said B7 proteiqs; 



] ifttein activity identified by its ability to inhibit the activity 
isolated antibody that selectively binds to any of said 
CTLA4 proteins; and an inhibitor of CTLA4 protein activity identified by its ability to 
inhibit the activity of any of saia CTLA4 proteins. 

j 8. A methofl to produce a protein selected from the group consisting of a B7 
protein and a CTLA4 protein, said method comprising culturing a cell capable of 
10 expressing said protein, skid protein being encoded by a nucleic acid molecule selected 
from the group consisting pf: a nucleic acid molecule having a nucleic acid sequence 
that is at least about 80 percent identical to a nucleic acid sequence selected from the 
group consisting of SEQ IdWo:1, SEQ ID NO:3, SEQ ID NO:4, SEQIDNO:5, SEQ 
IDNO:6, SEQIDNO:8, SBQIDNO:9, SEQIDNO:10, SEQ ID NO: 11, SEQ ID 
15 NO:13, SEQIDNO:14, SEOIDNO:15, SEQIDNO:16, SEQIDNO:18, SEQ ID 
NO:19, SEQIDNO:20, SEqW>NO:25, SEQIDNO:27, SEQIDNO:28, SEQ ID 
NO:29, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:35, or a fragment 
thereof having at least about 18 nucleotides, wherein said fragment encodes an epitope; a 
nucleic acid molecule consisting of a nucleic acid sequence selected from the group 
20 consisting of SEQ ID NO:36, SEQUD NO:38, SEQ ID NO:39, and SEQ ID NO:40; a 
nucleic acid molecule having a nucleic acid sequence that is at least about 90 percent 
identical to a nucleic acid sequence selected from the group consisting of SEQ ID 
NO:41, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID 
NO:48, SEQ ID NO:49, SEQ ID NO:50L or a fragment thereof having at least about 18 
25 nucleotides, wherein said fragment encodes an epitope; and a nucleic acid molecule that 
encodes a naturally-occurring soluble mammalian B7 protein. 

9. A method to identify a compound capable of regulating T cell mediated 
immune responses in an anipa&L said method comprising: 

(a) contacting an reolat&dybrotein selected from the group consisting of a B7 
30 protein and a CTLA4 prot^irrymhla putative inhibitory compound under conditions in 
which, in the absence of said compound, said protein has T cell stimulating activity, 
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wherein said B7 protein is selected from the group consisting of: a protein having an 
amino acid sequence thai is at least about 80 percent identical to an amino acid sequence 
selected from the group consisting of SEQ ID NO:2, SEQ ID NO: 12 and SEQ ID 
NO:34; and a protein haviSg^H^amino acid sequence that is at least about 60 percent 
identical to an amin</acid sequence selected from the group consisting of SEQ ID NO:7, 
SEQ ID NO: 17 andfSEQ IDW6\26 s and wherein said CTLA4 protein is selected from 
the group consistin^of a prote/n Waving n amino acid sequence that is at least about 90% 
identical to an amino aoid^qVence^elected from the group consisting of SEQ ID 
NO:42 and SEQ ID NO:47; anfc 

(b) determining if said gjutative inhibitory compound inhibits said activity. 
| 10. The invention of Claims. 1,2, or 6-8, wherein said nucleic acid molecule 
comprises a nucleic acid secAience that encodes a protein selected from the group 
consisting of a B7 protein arid a CTLA4 protein. 

1 1. The inventionlof Claims,! ,2, or 6-8, wherein said nucleic acid molecule 
1 5 encodes a protein that elicits an immune response against a protein selected from the 

group consisting of a natural ^occurring B7 protein and a naturally-occurring CTLA4 
protein. 

12. The invention of\Claims 1,2, or 6-8, wherein said nucleic acid molecule is 
selected from the group consisting of: a nucleic acid molecule comprising a nucleic acid 

20 molecule selected from the groupAconsisting of nCaB7-l 2830 , nCaB7-l 1385 , nCaB7-l 9!2 , 
nCaB7-2 1897 , nCaB7-2 987 , nCaB7-\s 1024 , nCaB7-ls 705 , nCaB7-2s l795 , nCaB7-2s 840 , nFeB7- 
2 2S30 , nFeB?-^, nCaB7-l 8I0 , nCaB7-2 921 , nCaB7-ls 603 , nCaB7-2s 774 , nFeB7-2 9l8 , 
nFeB7-2 509 , nFeB7-2s 359 , nCaCTLA4 1856 , nCaCTLA4 672 , nFeCTLA4 I883 , and 
nFeCTLA 4672 ; and a nucleic acid molecule consisting of a nucleic acid molecule selected 

25 from the group consisting of nFeB7-tt s 594 and nFeB7- 1 s 5!9 . 

13. The invention of Claims 1,2, or 6-8, wherein said nucleic acid molecule is 
selected from the group consisting of:\a nucleic acid molecule comprising a nucleic acid 
sequence that encodes a protein havini an amino acid sequence selected from the group 
consisting of SEQ ID NO:2, SEQ ID NO:7, SEQ ID NO: 12, SEQ ID NO: 17, SEQ ID 

30 NO:26, SEQ ID NO.3 1, SEQ ID NO: 34, SEQ ID NO:42, and SEQ ID NO:47; a nucleic 
acid molecule comprising an allelic variant of a nucleic acid molecule encoding a protein 
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having an amino acid seqdence selected from the group consisting of SEQ ID NO:2, 
SEQ ID NO:7, SEQ ID NO: 12, SEQ ID NO: 17, SEQ ED NO:26, SEQ ID NO:31, SEQ 
ID NO:34, SEQ ID NOaL and SEQ ID NO:47; a nucleic acid molecule consisting of a 
nucleic acid sequence that encodes a protein having amino acid sequence SEQ ID 
5 NO:37; and a nucleic acid molecule consisting of an allelic variant of a nucleic acid 
molecule that encodes a protein having amino acid sequence SEQ ED NO:37. 

14. The invention of Claims 1,2, or 6-8, wherein said nucleic acid molecule is 
selected from the group/consisting of: a nucleic acid molecule comprising a nucleic acid 
sequence selected from/the group consisting of SEQ ID NO: 1, SEQ ID NO:3, SEQ ID 

10 NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 10, 

SEQIDNO:ll, SEQIDNO:13, SEQIDNO:14, SEQIDNO:15, SEQIDNO:16, SEQ 
ED NO: 18, SEQ LD NO: 19, SEQ ID NO:20, SEQ ID NO:25, SEQ ID NO:27, SEQ ID 
NO:28, SEQ ID NO:£9, SEQ ID NO:30, SEQ ID NO:32 v SEQ ED NO:33, SEQ ID 
NO:35, SEQ ID NO/41, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
15 NO:46, SEQ ID NO:48, SEQ ID NO:49, and SEQ ID NO:50; and a nucleic acid 

molecule comprising an allelic variant of a nucleic acid molecule comprising any of said 
nucleic acil 

15. The invention of Claims 1-3 or-6-8, wherein said nucleic acid molecule is 
selected from the group consisting of: a nucleic acid molecule consisting of a nucleic 

20 acid sequence selected^omfthe group consisting of SEQ ED NO:36, SEQ ID NO:38, 

SEQ ID NO:39, and SEQJUNO:40. and a nucleic acid molecule consisting of an allelic 
variant of a nucleic acid molecule consisting of any of said nucleic acid sequences. 

16. The! invention of Claims .1-3 or 6-8, wherein said nucleic acid molecule 
comprises an oligc nucleotide. 

A recombinant molecule comprising a nucleic acid molecule as set forth 
in Claims 1-3 or <:-8, operatively linked to a transcription control sequence. 

18. A 'ecombinant virus comprising a nucleic acid molecule as set forth in 
Claims 1-3 or 6-8 

19. A recombinant cell comprising a nucleic acid molecule as set forth in 
30 Claims 1-3 or 6-8 
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20. The m cleic acid molecule of Claim 3, wherein said naturally-occurring 
soluble mammali^TB protein is selected from the group consisting of a naturally- 
occurring soluble Vjarim^ian B7-1 protein and a naturally-occurring soluble 
mammalian B7-2 protein. 

| 2 1 . The nucleic acicAmolecule of Claim 3, wherein said nucleic acid molecule 
Comprises a nucleic acid sequence encoding a naturally-occurring soluble B7-2 protein 
having extracellular and intracellular domains but lacking at least a portion of a 
transmembrane domain sufficient toWoduce a soluble protein upon translation of said 
nucleic acid molecule in a suitable hokt cell. 

22. The nuileic acid molecule of Claim 3, wherein said nucleic acid molecule 
comprises a nucleic acid sequence encoding a naturally-occurring soluble B7-1 protein 
having an extracellular iditoiain but lacking at least a portion of transmembrane and 
intracellular domains-sw fTpient to produce a soluble protein upon translation of said 
nucleic acid molecule in V suitable host cell. 

23. The Nucleic acid molecule of Claim 3, wherein said naturally-occurring 
soluble mammalian B7 protein is capable of binding to a protein selected from the group 
consisting of CD28 ahd CTLA4. 

24. The nucleic Jacid molecule of Claim 3, wherein said nucleic acid molecule 
comprises a nucleic acid sequence encoding a naturally-occurring soluble feline B7-1 
protein having an extrareHdtordomain but lacking at least a portion of transmembrane 
and intracellular domains sufficient to produce a soluble protein upon translation of said 
nucleic acid molecule in a suitable host cell, wherein said extracellular domain 
comprises an IgV-like domaik but lacks an IgC-like domain. 

j 25. The nucleic acid molecule of Claim 3, wherein said naturally-occurring 
oluble mammalian B7I protein is capable of delivering a co-stimulatory signal to a 
helper T cell sufficient/ to stimulate cytokine secretion by said helper T cell. 

26. The mfcleic acid molecule of Claim, 1-3 or 6-8, wherein said nucleic acid 
molecule is selected from the group consisting of a canine nucleic acid molecule and a 
feline nucleic acid molecule. 
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27. The invention of Claims 4 or 6-9, wherein said protein, when 



0° / 



m 



administered to an animal, elicits an immune response against a protein selected from 
the group consisting of a 8^7-1 protein, a B7-2 protein and a CTLA4 protein. 



28. The invention of Claims 4 or 6-9, wherein said protein is selected from 
5 the group consisting of: a orotein comprising an amino acid sequence selected from the 

group consisting of SEQ IDiNO:2, SEQ ID NO:7, SEQ ID NO: 12, SEQ ID NO: 17, SEQ 
ID NO:26, SEQ ID NO:31, SEQ ID NO:34, SEQ ID NO:42, and SEQ ID NO:47; a 
protein encoded by an allelic variant of a nucleic acid molecule encoding a protein 
selected from the group consisting of SEQ ID NO:2, SEQ ID NO:7, SEQ ID NO: 12, 
10 SEQ ID NO: 17, SEQ ID NO:2d SEQ ID NO:31, SEQ ID NO:34, SEQ ID NO:42, and 
SEQ ID NO:47; a protein consisting of amino acid sequence SEQ ID NO:37; and a 
protein encoded by an allelic variant of a nucleic acid molecule encoding a protein 
consisting of amino acid sequence SEQ ED NO:37. 

29. An isolated antibody that selectively binds to a protein as set forth in 
15 Claims 4-9. 

30. The profein of Claim\5, whereitTs^id protein is selected from the group 
consisting of a naturally-occurring soluble mammalian B7-1 protein and a naturally- 



occurring soluble 
3L Thd 



ammalian B7-2 protein. 

protein of Claim 4-9, wheijbin said protein is selected from the group 
20 consisting of a canine protein and a femne prdteir 

32. TheWotein of Claim 5, Wherein saki protein comprises an isolated 
naturally-occurring sbluble B7-2 proteim ccfmprising extracellular and intracellular 
domains but lacking at i^ast a portion ojfa transmembrane domain sufficient to be a 
soluble B7-2 protein. 

25 33. The protein of Claim 5, wherein said prcJtein comprises an isolated 

naturally-occurring soluble B7-1 protein aomprising an extracellular domain but lacking 
at least a portion of transmembrane and intracellular domains sufficient to produce a 
soluble B7-1 protein. 

34. The protein of Claim 5, wheVein said protein comprises a naturally- 

30 occurring soluble feline B7-1 protein having an extracellular domain but lacking at least 
a portion of transmembrane and intracellular domains sufficient to produce a soluble 
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protein upon translationlof said nucleic acid molecule in a suitable host cell, wherein 
said extracellular domain comprises an IgV-like domain, but lacks an IgC-like domain. 

35. The protein of Claim 5, wherein said protein is capable of binding to a 
protein selected from th€l&eaup consisting of CD28 and CTLA4. 

36. The protein offylaim 5, wherein said protein is capable of delivering a co- 
stimulatory signal to a helper Tcell sufficient to stimulate cytokine secretion by said 
helper T cell. 

J 37. The i lvention of Claim 6 or Claim 7, wherein said composition further 
comprises a component selected from the group consisting of an excipient, an adjuvant 
and a carrier! 

38. The ii ivention of Claim 6 or Claim 7, wherein said therapeutic compound 
is selected from the § roup consisting of a naked nucleic acid vaccine and a recombinant 



cell vaccine. 

39. The method 
consisting of canines and f< 





7, wherein said animal is selected from the group 



